
•
® IfIIOTOROLA SPECTRA Desktop ~atIO'

for use In SMARTNET Trunked
and Advanced Conventional Systems
VHF, UHF, 800 and 900 MHz·
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SPECTRA Desktop ..lion

• Allows multiple control points per station.

• Continuous duty cycle operation is ideal for heavy-use applications.

• Alphanumeric display provides user-friendly operation.

• Unlimited Private Conversation calls (trunked models), STAT-ALERT Selective CaHs (conventional models)
and call Alert pages are activated via keypad.

• Operator select Channel SCan monitoring and System scan allow convenient aetMty tracking.

• SECURENET encryption provides protection from unintended listeners (can be If18tIIIiId InittaIy or retrofitted).

• Control options include: local, Iocal/tone remote, or digital (for use with the OGT 9CIlO desktop controlter).

*Note: Securenet is not available at 900 MHz.



MocMI NuInlMr F8CtOIY 10 Cll8nneI Capeclty

VHF: Conventional L99ZX/336L L53KXM
Trunked L99ZXf335L L53ZXM 128 conventional modes

UHF: Conventional L99ZX/346L L44KXM
8 trunked systems; 16 talkgroups; 32 conventional modes

Trunked L99ZXI345L L44ZXM

800 MHz: Conventional L99ZX/256L L35KXM
Trunked L99ZXf255L L35ZXM

100 MHz: Conventional 4 W l27KMM 128 conventional modes
Trunked 4 W l27KGM 15trunked systems; 16 talkgroups; 10 conventional modes
Conventional 12-6 W L37KMM
Trunked 12·6 W L37KGM

SquelcII CIIp8b111ty: Private-Line, Digital Private-Line coded squelch and/or Garrier Squeich

Tempernn l1li..: 30' to +60'C

Hwnlcllty: 9O-95% relative humidity @ SO' C

D1-.Jona: 4.25" H x 15.75" W x 17" L (107 95 mm x26 426
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4681_1 1T60736-0.0269 T344.513T210.72241 90490dS0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BDBT
433_1 16.7_f
0.0.7 50.1403
207.81271 904InlwmocIulIItIo6 Tm
(SquelcII)Tj
EMC 
/Suspect <</4681_1 16.9431Tf
0.0 9868763
207.81271 904SA0468806 Tm
(..)Tj
EMC 
ET
BT
/31_1 15.939Tf
0.0 11/62076
207.81271 904S1NAD04684681_1 18.212710.0269 T224.8098
207.81271 90485dS.04686 4049-0.0269 T251 5656
207.81271 904±25kHz04687.2722-0.0269 T3586698
207.81271 904SOdB.04686 471
-0.0269 T384.9696
207.81271 904±25kHz0468861333-0.0269 T464.152T20868535_ 90470dB.04686 1496-0.0269 T49/64448T20868535_ 904±12.5kHz0468860343-0.0269 T45866526
202603341 904-SOdB.04686 4049-0.0269 T49/644191202603341 904±25kHz0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD0.4162Tf
0.0 35.255 0 91.19731 904MuJmum0468 06 TelcII)Tj
EMC 
/Suspect <</BT
/166.1 16Tf
0.0 65.35070 91.19731 904FNqU8IICY0468806 T60'C)Tj
ET
BT
/Suspect <</CC0f0C 
ET
4.6097_f
0.0.9833-96 56191 91.19731 90<00220022006C0019006F0019007E>468806 Tm
(..)Tj
EMC 
ET
BT
111 1 Tf
-0.0269 T141T06/3
192.88291 904260468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BDBT
/31_1 10.2063_f
0.0.3
149T1595
192.88291 904MHz0468 06 TelcII)Tj
EMC 
/Suspect <</BT
/131_1 10.3_f
0.0.3
163T
/59_192.88291 904for0468806 T60'C)Tj
ET
BT
/Suspect <</Conf0C 
ET
BT
/31_1 1T6T911_f
0.0.7 171.9174_192.88291 904A8nge0468806 Tm
(..)Tj
EMC 
ET
41 1 Tf
-0.0269 T191.
111_192.88291 9041)468468121_1 19.779_f
3d573004684681_1 15.7062-0.0269 T254.6422-192.88291 904MHz0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BDBT
2581 1 Tf
-0.0269 T268.7199_192.88291 904for0468806 T60'C)Tj
ET
BT
/Suspect <</BT
/31_1 15.9804_f
0.0.3
27765044_192.88291 904Range0468806 Tm
(..)Tj
EMC 
ET
41 1 Tf
-0.0269 T296 2419_192.88291 9041)468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BDBT

151 1 Tf
-0.0269 T300.9416_192.88291 904and0468806 T60'C)Tj
ET
BT
/Suspect <</Conf0C 
ET
BT
2281 1 6 2_f
0.0.2 312.5301_192.88291 904Range0468806 Tm
(..)Tj
EMC 
ET
41 1 Tf
-0.0269 T330.8412-192.88291 90440468BT
/181_1 13.773-0.3d5718)468468
891 1 1 405-0.3d57MHz046841 1 20.6Tf
0.20.6T430.7163-193.8462
 904.0468Tf
-0.0269 T457.22-193.12371 90460468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD468
891 1 Tf
-0.0269 T462.455-193.12371 904MHz0468 06 Tm
(..)Tj
EMC 
ET
BT
111 1 Tf
-0.0269 T141T3
111186.86291 904280468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BDBT
/31_1 10.2063_f
0.0.3
149T40/3
186.86291 904MHz0468 06 Tm
(..)Tj
E00 >>BD0.962-0.02765
163T
/3
186.86291 904tor04688Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf0C 
ET
T
/392_1 15.9-0.02699_172616011186.86291 904A8nge0468806 Tm
(..)Tj
EMC 
ET
41 1 Tf
-0.0269 T190.6656
186.86291 9042)468468121_1 19.84_f
3d57320468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD46831 1 Tf
-0.0269 T254.8831
186.86291 904MHz0468 06 TelcII)Tj
EMC 
/Suspect <</4682581 1 2.4281f
3d57for0468806 Tm
(..)Tj
EMC 
ET
BT
/0081 1 Tf
-0.0269 T277651111186.86291 904Range04680_1 13.264_f
3d5730468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD468111 1 6Tf
0.0 7265747 17861941 904FNqUeIlCy0468 06 TelcII)Tj
EMC 
/Suspect <</468197_1 10.1_f
0.0. 0 0369446 17861941 904St8IIIIIty:0468806 T60'C)Tj
ET
BT
/Suspect <</CC0f0C 
ET
3.85281f
02690569_159.893
177671241 90<004F002E004F004F004F003200350825004F00660061/073/073/0690067006E006500640/630065006E00740065007200660072007E00660072006F006D>468806 Tm
(..)Tj
EMC 
ET
BT
1_1 10.563
-0.0269 T287.9173
177671241 90(3O'Cto04687.2926-0.0269 T312.6809
177671241 90(+60'C0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD41 1 Tf
-0.0269 T368.8446 177.95321 904±0468806 Tm
(..)Tj
EMC 
ET
Tf
-0.0269 T374.1364_177.95321 904004684684
1_1 10.845-0.3d570

15%046846833_1 14.269_f
3d57ot)468468111 1 1 182_f
3d57assigned0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD4683881 1 Tf
-0.0269 T434.82281177.95321 904center0468806 T60'C)Tj
ET
BT
/Suspect <</468206_1 13.304_f
3d57frequency0468 06 Tm
(..)Tj
EMC 
ET
BT
3521 1 Tf
-0.0269 T481T34871177.95321 904from04684681_1 10.563
-0.0269 T501.75011177.95321 9043O'Cto04687.2058-0.0269 T520.51511177.95321 904+60'C0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD4682381 1 Tf
-0.0269 T209T1957 171.9331
 904ambient0468806 Tm
(..)Tj
EMC 
ET
41 1 Tf
-0.0269 T231.7894 171.9331
 90[(()-218(+)]TJ8468111 1 1 4881f
3d572504680_1 11.9371f
3d57C)468468141 1 2.243-0.3d57erenee)0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD4682381 1 Tf
-0.0269 T419.8981 171.9331
 904ambient0468806 Tm
(..)Tj
EMC 
ET
41 1 Tf
-0.0269 T442.4918 171.9331
 90[(()-218(+)]TJ84681_1 10.8183-0.0269 T450.9631_171.9331
 90425'04680_1 1Tf
-0.0269 T462.
152_171.9331
 904C0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD4681181 1 Tf
-0.0269 T468.0093
171.9331
 904reference)0468 06 T60'C)Tj
ET
BT
/Suspect <</Conf0C 
ET
BT
1_1 110.3611_f
0.0.8 80.6446 162.7826- 904AudIo"",,-0468806 Tm
(..)Tj
EMC 
ET
41 1 Tf
-0.0269 T274.1791 162.7826- 904+0468BT
/31_1 15.423810.0269 T279.8763-162.7826- 9041.0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD41 1 Tf
-0.0269 T287.4642-162.7826- 904-0468806 Tm
(..)Tj
EMC 
ET
Tf
-0.0269 T292.7442-162.7826- 904304684681_1 15.8252-0.0269 T297.3316 162.7826- 904dB04684682121 1 Tf
-0.0269 T300.2851 162.7826- 904from046841 1 2.4-0.3d576046846831_1 10.8881f
3d57dBloctave0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD468306_1 15.5-0.02695 352.9603-162.7826- 904de-emphasis0468 06 Tm
(..)Tj
EMC 
ET
BT
0461 1 Tf
-0.0269 T387.58881162.7826- 904(300)4684681941 1 2.3361f
3d57to04684681371 1 1 1761f
3d5730000468BT
/1391 1 2.5661f
3d57Hz)0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf0C 
ET
BT
/17611 10.8_f
0.0.8 58.2583-154.11371 904AudIo0468806 T60'C)Tj
ET
BT
/Suspect <</4681_1 10.4935_f
0.0.2 76.74761154.11371 904Output0468806 T60'C)Tj
ET
BT
/Suspect <</10.9155_f
0.0.2 97.77481154.11371 904..0468806 T60'C)Tj
ET
BT
/Suspect <</BT
/31_1 10.6459-0.02765
105.67151154.11371 904Ex18IMI0468806 T60'C)Tj
ET
BT
/Suspect <</4681_1 10.8811_f
0.0. T49.9579_151.94651 904SpMIcr.0468806 T60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD4683831 1 Tf
-0.0269 T76.2309_151.94651 904(IocaI0468806 T60'C)Tj
ET
BT
/Suspect <</4681_1 110.8804_f
0269 T93.5081 151.94651 904__0468 06 TelcII)Tj
EMC 
/Suspect <</468172_1 10.2_f
0.0.2 11690419 151.94651 904onIyI0468806 Tm
(..)Tj
EMC 
ET
41 1 Tf
-0.0269 T311.5277
147.85281 90[(5)-255(W)-4384•0]TJ8 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD4681221 1 Tf
-0.0269 T331.7167
147.85281 90(less0468 06 TelcII)Tj
EMC 
/Suspect <</4688191 1 2.1261f
3d57then0468 06 Tm
(..)Tj
EMC 
ET
BT
1_1 15.8958-0.0269 T3576837
147.85281 90(5%0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD4682241 1 Tf
-0.0269 T368.3697
147.85281 90(distortion0468806 T60'C)Tj
ET
BT
/Suspect <</4681_1 10. 036_f
0.0. 079.5349 139T18391 904Input0468806 T60'C)Tj
ET
BT
/Suspect <</BT
/0941 1 0.1_f
0.0. 095.9141 139T18391 904....0468806 Tm
(..)Tj
EMC 
ET
BT
1_1 19 4827_f
0.0.8 102.876 139T18391 904p.d._:0468BT
/31_1 14.5415-0.0269 T340.9154 138.78231 904SO04684682291 1 Tf
-0.0269 T348.8663-138.78231 904ohms046841 1 8.4_f
028.4_39T6537
124.25421 904*0468BT
/223_1 10.742_f
3d575ecurenet0468BT
/31_1 18T1912_f
028.4_84.3586
124.25421 904is04688.2876_f
028.4_92.3043
124.25421 904not)4688.3957 f
028.4_105.86221124.25421 904available)4688.0832_f
028.4_139T0963
124.25421 904at)4688.271_f
028.4_147.9907
124.25421 90490004687.9458-0.028.4_163.8097
124.25421 904MHz.0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BD41 1 31.3-0.0231.3-324.8291 102.58191 904®0468806 T60'C)Tj
ET
BT
/Suspect <</CC0f0C 
ET
32.99-0.0224.0803-522.301 101.85951 90<007E>468806 T60'C)Tj
ET
BT
/Suspect <</Conf4C 
ET
BT
1_1 114.4143-0.021295 357.
153
109T56521 904M'07'OAOLA0468806 T60'C)Tj
ET
BT
/Suspect <</CC0f0C 
ET
54.903-0.0230. 204_42.3813 70.55521 90<007E>468806 T60'C)Tj
ET
BT
/Suspect <</Conf00 >>BD46822_1 17.6-0.02766
100.5331
99T69231 904SUpport0468806 T60'C)Tj
ET
BT
/Suspect <</4684261 1 8.4_f
028.4_135.6601
99T69231 9048enIce10468806 Tm
(..)Tj
EMC 
ET
BT
442- 1 Tf
-0.0269 T350.8395 94.3946- 904t3010468BT
/31_1 15.2704_f
0269 T371.6743-94.3946- 904E.0468 Tm
(+60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BDBT
/1611 1 18.1_f
0.18.1_378.2921-94.3946- 904:c:::0468 06 T60'C)Tj
ET
BT
/Suspect <</Conf0C 
ET
BT
/31_1 10.5002-0.02762 407.8883-94.3946- 904Floed.0468806 T60'C)Tj
ET
BT
/Suspect <</Conf3C 
ET
6.9063-0.021296_4269 25 94.3946- 904SCII8umbut".0468806 T60'C)Tj
ET
BT
/Suspect <</Conf 0 >>BDBT
/1891 1 Tf
-0.0269 T463.9174 94.3946- 904lUinoIa0468806 T60'C)Tj
ET
BT
/Suspect <</4682961 1 3.302_f
3d57881960468806 T60'C
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INTRAC 2000 System
Modular Remote Terminal Unit Plus

•

•
The Modular Remote Terminal UnIt PIue (MRTU PLUS) Is a
fourth generation INTRAC 2000 monitor and control unit.
The MRTU PLUS Is designed to add the INTRAC 2000 Sys­
tem "Information Dimension" to new or existing Motorola
radio systems. The modular design of the MRTU PLUS per­
mits true "BUilding Block" unit configurations that meet
current needs and, via simple add-on modules, grow to
meet expan.dlng requirements.
All communications between the MRTU PLUS and Its con­
trolling central are through secure digital codes transmit­
ted over VHF, UHF, 800 MHz Trunked or 928 MHz radio
channels thus eliminating dependence on expensive leas­
ed telephone lines. A complete line of INTRAC 2000 cen-

trals match the capabilities of the MRTU PLUS; from the
Desktop Master Central with LED display to the computer­
based, multi-tasking, IB~-BasedGraphics Central with
easily expandable, user friendly, data base software.

The MRTU PLUS can provide both digital and analog moni­
toring and control. The Input portion of the unit can report
on the status of electrical equipment such as fans, pumps
and other devfces, Intrusion and fire alarms, and analog
measurements such as flUid levels, gas pressures andtem­
peratures. The output portion can provide relay and analog
controt outputs that can activate or d.actlvate electrical
equipment or proVide variable analog set points for the pro­
portlona' operation of valves and motors.



INTRAC 2000 System Modular Remote Tennlnal Unit Plus

STANDARD
FeaturelAdvantage

High Rellabillty/Maxlmum Feattns/Compact Dellgn-The
MRTU PLUS is a fourth generation remote terminal unit that uses
today's microprocessor and EEPROM technologies to reduce an
INTRAC 2000 MRTU PLUS into a single, compact module that
performs all of the encoder/decoder functions and more.
The MRTU PLUS otters a new standard In RTU design that
Is second to none; combining high reliability, maximum
standard features and compact design.

Trunked and 928 MHz System Availability-Along with the
models for VHF, UHF and 600 ohm wireline operation, the
MRTU PLUS offers models for operation on Motorola Privacy
Plus or Smartnet trunked and Darcom 9000 Point-To-Multipoint
radio systems.
The MRTU PLUS offers the widest range of radio-based
RTUs available In the Industry.

Fully Modular and Expandabl&--The MRTU PLUS combines
modular "building block" construction with an "onboard" field ra­
configurable data base, allowing the unit's capabilities to be easi­
ly expanded using a wide variety of input and output modules.
Allows the Initial units to meet current needl while allowing
easy field reconflguretlon to your future needs. Spare
modules can be stocked for expansion or "Instant repair."

Digital and Analog Inputs-The MRTU PLUS can monitor and
report the status of normally open (NO) or normally closed (NC)
dry contacts and, optionally, the values of current or voltage
analog inputs.
Digital Inputs provide for reponing of alarml or status
changes, such as Intrusion or fire alarms and door open or
closed. Analog Inputs provide reporting of measured
values, such as motor speed, fluid IeYels and fluid flow.

Digital or Analog Control Outputs-The MRTU PLUS can
generate momentary or latched relay contact outputs and, op­
tionally, proportional current or voltage analog outputs.
DIgItal controls provide for Nlay control of electrical eq'"
mant, such .s switching motors and hMttng or cooling
devices on and off. AMIog conbals pnMde for the adj....
mant of operating condItIona IUch .. proportionally opening
or closing valves or ad.......... speed of f.ns or motors.

Dual Power Supply-Each MRTU PLUS operates from an AC
power supply and includes a charger with battery to supply up to
20 hours of backup should commercial power fail. AC power
status changes are automatically reported to the central location.
Allows continuous system operation even during commer·
clal power loss due to electrical~ natural
dl..st.....nd ..... storms, while keeping the central
operator appraised of current operating conditions.

Heavy Duty Housings-The MRTU PLUS is supplied in a
NEMA-4 rated. metal housing suitable for wall or pole mounting.
A removable bottom plate allows easy machining when special
holes are required.
The NEMA·4 metal housing offers rugged construction and
environmental durability.

Local Dllplay-The basic MRTU PLUS and each status expan­
sion module includes a built-in LED local status display.
Offers an "on alte" display of status Inputl to aid the
technlcl.n In correction of reported problems.

self·DI.gnostlc C.pablllty-Each MRTU PLUS is eqUipped
with a pushbutton activated self-test program that signals the
condition of the unit on the LED local display.
Reduces equipment downtime and service costs by Identl·
fylng the module or cable that needs repair or replacement.

Eaay Installation and service-Each MRTU PLUS module
can be easily removed via two screws and two "quick-discon­
nect terminal" plugs.
Allows ..ay addition or replacement of Input or output

_mod__UI_"_red_UC_lng_&q_u_IP_m_e_n_t_do_wn_t_lm_e_a_nd_servl__ce_cos_t_s_. •

Channet Monitoring-The MRTU PLUS monitors the radio
channel before transmitting.
Reduce8 the possibility of missed alarms due to units
"t.lklng over" e.ch other on the radio channel.

secure Slgnailing-INTRAC 2000 messages are transmitted
using a signalling format specifically designed for radio operation.
Each status or control message contains a high level of error
checking and information redundancy.
EneurM accurate and reliable operation with no f.,..
alanna or erroneous controIa even during noI.. conditions.

ContentIon or Polling-Status input and analog value
changes are transmitted "as soon as they happen" at the
MRTU PLUS (Contention) and/or in response to interrogation
from the central unit (Polling).
Contention reporting provides fast update of .Iarma or
cha... In a monitored analog v.I.... Polling ens'" the
timely update of the central's data ba.. and detection of
remote unit failures.

Remote to Remote OperIitlon-MRTU PLUS's can "con­
verse" with each other directly, as well as through a central.
A aman MRTU·to·MRTU PLUS system can operate without
a central unit, thus ..vlng the Initial coet of • central unit.
When additional aystem growth requl.... It, a central can ~

_then__be_added__• •

.~

.J..... . }

;;.(,,~



.A----------------­OPTIONS
FeaturelAdvantage

Multiple Addressing-An MRTU PLUS can be optionally
assigned up to 4 individuallNTRAC 2000 RTU addresses from
the system pool of 512 addresses.

Allows an Individual MRTU PLUS to support a large number
of digital and analog Inputs In a very cost effective manner.

Expanded Input/Output Capability-The MRTU PLUS's
input/output capability can be optionally expanded using a sec­
ond outdoor housing with interface modules and cabling to hold
additional I/O modules.
Used with the multiple addressing option, allowa an Indlvl·
dual MRTU PLUS to support up to a total of 16 Input/output
modules.

Counter Input Capability-The MRTU PLUS can optionally
monitor and report counter (totalizer), pulse duration, pulse rate
inputs or equipment runtimes in place of the basic digital inputs.

Provides additional Inputs for the measurement and report­
Ing of counted occurrences, water flows, power consump­
tion, power demand and equipment runtimes.

Interpose Relay Outputs-The MRTU PLUS can optionally
use its digital control relays to control, on a one·at·a-time basis,
high current relays.

Provides the ability to switch high current circuits In and
out without using external high current relays.

High Level Input Protection-An MRTU PLUS can be option­
ally equipped to optically isolate its digital inputs to meet both
IEEE 472 and IEEE 587 surge protection standards.

Reduces dependence on external protective devtces and
all0W8 Inltallatlon of units In harsh electrical environments.

Voice Capablllty-Radio-based MRTU PLUS's can be option­
ally equipped to be selectively called by an INTRAC 2000 cen­
tral unit and then to provide voice communication between itself
and the central unit.

Aiiowl maintenance personnel working at remote
MRTU PLUS equipped sites to be contacted by and to com·
munlcate with the centra' location.

• The MRTU PLUS Is a high quality remote terminal unit capable of handling many alarm and control reo
qulrements. Simply consult the chart below to find your application and the associated sensor types.

Fresh Water Supply Electrical Distribution
Well/Tank Level High/Low float contacts or transducer Breaker Control Relay contact
Reservoir Level High/Low float contacts or transducer Breaker Status Open/Close contact
Water Flow Transducer Reclosure Control Relay contact
Water Presssure High/Low contacts or transducer Reclosure Status Open/Close contact
Pump Control Relay contact Capacitor Switching Relay contact
Pump Status On/Off contact Voltage Transducer
Pump Run Time On/Off contact Current Transducer

sewage Treatment Petroleum/Chemical
Wet Well Level High/Low float contacts or transducer WellITank Level High/Low float contacts or
Dry Well Level High/Low float switch transducer
Sewage Flow Transducer Pump Control Relay contact
Pump Control Relay contact Pump Status On/Off contact
Pump Status On/Off contact Pump Run Time On/Off contact
Pump Run Time On/Off contact Pressure High/Low contacts or transducer
Property Protection Leakage Sensor contact or transducer
Door/Window Alarm Magnetic switch or tape Fire Station Dispatch
Motion Detector Infrared or microwave sensor contact Alert Horn Control Relay contact
Sound Detector Sensor contact PA Control Relay contact
Fire Alarm Pull Switch contact Lighting Control Relay contact
Smoke Detector Sensor contact Door Control Relay contact
Lighting Control Relay contact Smoke Detector Sensor contactZone Arm/Disarm Relay contact Door/Window Alarm Magnetic switch or tape
Zone "Trouble" Relay contact
Temperature High/Low contacts or thermostat Agriculture
Humidity High/Low contacts or transducer Vineyard Frost Warning Low temperature transducer• AC Power Loss Relay contact or contact

Orchard Frost Warning Low Temperature transducer
or contact

Confinement Bldg. Temp. High/Low temperature
contacts or transducer

Freezer Temperature High/Low temperature
contact or transducer



INTRAC 2000 System Modular Remote Tenninal Unit Plus

Performance Specifications
TFlIMmltter F..-quency

Typ1c81 RF SpurIous Receiver ReceIver TReceiYer Stlblllty
Frwquency Power Eml..lons sensltl'lity S11lC11'1ity SpurIous -30O +eooC PYlmary OperatIng

(MHz) Model Output (Below Cln1er) (20dBQ) @ 25 kHz +.Image (+25°C RII.) "- Temperature

136-174 F6523 2W 50 dB 1.0 ".V 80 dB 70dS T==0.0005% - 30"C to
F6723

I

R==O.ool % 115/230VAC + 60°C
F6553 5W 50 dB 10 ".V BOdB 70 dB T == 0.0005% (+10%, Up to 90%
F6753 R==0.001 % -15%) relative
F6573 20W 57 dB 1.01lV 75 dB 75 dB T==0.0005% 50/60 Hz humidity
F6773 R==0.0005% non·condenslng

10 ".V
1----.

403·430 F6514 2W 50 dB 70 dB 70 dB T==O.OOO5%
440-470 F6714 R=0.0007%

F6544 4W 50dB 1.0 ".V 70dS 65 dB T=0.0005%
F6744 R=O.OOO5%
F6574 20W 70 dB 10llV 85 dB 95 dB T=0.0005%
F6774 R==0.0005%

800 MHz F6585 15W 56 dB 10 ".V 75 dB 75 dB T=0.00025%
Trunked F6785 R=0.00025%

928-960 F6556 5W 55 dB 05 ".V 60 dB BOdB T=0.00015%
(Darcom) F6756 R=0.0003%

Blttery Backup: Avg. 20 hrs (5 AH)/30 hrs (10 AH) @ + 25°C, one 2-second transmission per hr

AdchN capecIty: Up to 512 per system selected from 2048 available INTRAC addresses

0111 RIll: 600 Baud using FSK tones of 900/1500 Hz

Word Length: Approximately 80 milliseconds

rFllnsmit AIrtIme: Typically 0.5 seconds (2.0 seconds maximum per remote)

Code S1curtty: Concatenated code including Bose Chaudhun, panty, bit count and sync check

DlgltlllnputI: Basic: 8 or 6. Expanded: up to t 28 max. (dry contact, < 3Kohm = closed, > 40KQhm = open)

Counter Inputs Optional: up to 8 max. ot 4 types: Counter: divide by 1 or ,ooסס5 Pulse duration: 1s/3s/5s, 3s/9s/15s or 05/13.5/15s
Pulse rate: Up to 100 Hz max. or Runtime: Up to 999 sec/min/hour max.

Anllog Inputs: Basic: 0 or 1 (4·20ma). Expanded: Up to 24 max (two ranges: ± IV, 4·20 mal

DIgItII Outputs: Basic: 1 or 2 (momentary). Expanded: Up to 34 max. (momentary or latching, rating .6A @ 125 Vac)

Anllog Outputs: Expanded: Up to 8 max. (five ranges: O-W, ± W, 0-5V. ± 5V, 4·20 mal

Anllog AftoIutIon: Basic: 8 bit. Expanded: 10 bit, 2's complement, accuracy ± O. 1% FS, 50 ppm/ ° C

Transient ProtIct Standard: 2.5 kV per ANSI C3790·1978 standard, non-destruclive
Expanded: 3.0 kV IEEE 472 and 6 kV, 3 kA IEEE 587 standards. non-destructive

T...nlmlt Reputa: Up to 16 with a variable 10-a0 seconds repeal interval

Acknowl" ModI: Stops transmission repeats after acknowledgement from Central

PerIodic Tx TIlMr: Capable of initiating a transmission at rates from 5 minutes to 48 hours

Housing Type Ind Size: F65-Series: NEMA-4 metal: 14.96" H (38 cm) x 14.96" W (38 cm) x 8.27" 0 (21 cm)
F67-Series: NEMA-4 metal, 23.5" H (60 cm) x 15" W (38 cm) x 8.25" 0 (21 cm)

WIIght: Average 51 Ib (23 Kg)

FCC Information

[®=v Support 8erYIceI

~Applicable Type Wherever Motorola sells, our product

Plrts of AutIlorIzId Acceptance
is backed by service. In the U.S., we

Model Rul.. emlNlona Number
have 900 authorized or company' ""....-owned centers. In addition, our us~':':":....

F6523/F6723 15,22,74,80,90 16KOG3E,20KOF2D AZ489FT3699 products are serviced throughout the

F6553/F6753 15,22,74,80,90 16KOG3E,20KOF2D AZ489FT3700
world by a wide network of company

",,""',,"",-,""-'«~F6573/F6773 90 15KOF2D,16KOF1D ABZ9QCT3733 service organizations

16KOF3E Winner 1S188 ziW:l
F6514/F6714 15,22,74,80,90,95 16KOG3E.20KOF2D AZ489FT47oo ~
F6544/F6744 15,22,74,80,90,95 16KOG3E,20KOF2D AZ489FT4701 ® MOTOAOI.A
F6574/F6774 90 15KOF2D,16KOF1D, ABZ9QCT4737

16KOF3E

F6585/F6785 15, 90 15KOF2D,16KOF1D, ABZ89FT5672 1301 E. Algon~Uin Road. Schaumburg, Illinois 60196

16KOF3E Telephone toll· ree 1-800-247·2346
In Canada: 4000 Vicloria Park Avenue

F6556/F6756 94 16KOF2D, 16KOF3E, ABZ9QCT6619 North YOrk, Ontario M2H3P4
(25 kHz Telephone: (416)499-1441
Spacing) 16KOF9VV, 16KOF1D Specifications subject to change without notice.
F6556/F6756 94 12K5F2D, 12K5F3E, ABZ9QCT6619 e ,Motorola, Smartnet. Privacy Plus. Darcom 9000 and
(12.5 kHz 12K5F9W, 12D5F1 C INTRAC are trademarks of Motorola Inc. • © 1988 by
Spacing) Motorola Inc.• Printed in U.S.A. (9303) Merit

• Produced by Customer Communications. 36 USC 380
IBM is a registered trademark of International Business
Machines.

Motorola is an Equal Employment Opportunity/Affirmative Action Employer R3-11-69B

•

•
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Modular Remote Terminal Unit
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The Modular Remote Terminal Unit (MATU) Is the smallest
unit In the Motorola Alarm and Control product line. It can
add the Intrac 2000 "Information Dimension" to new or ex­
isting Motorola Installations. The modular design of the
MRTU permits true "building block" configurations that
meet your site requirements.
All communications between the MATU and other units in
the Intrac 2000 system are by digital messages, transmit­
ted over VHF or UHF radio channels or via other communi­
cations means such as wlrellnes and microwave. It, and
the other RTU units, match the extensive capabilities of
the Intrac 2000 centrals.

The MATU Is designed to provide economical hendtlng of
digital signals for alarm and controt appHcatlOns. Ita srnaU
size Is Ideal for those sites requiring few Input8loutputs
and low power radios. The Input portion can report on the
status of equipment such as fans, pumps, Intrusion
alarms, and other devices. The output portion can provtde
relay control outputs to actlme or shut down electrical
devices. Direct remote-to-remote operation, along with a
Store and FOIWard message handling capability, come
standard. Difficult pUlse, run-time, and pulse frequency
counter Inputs are handled with ease. Configurations can
be easily changed In the field via a standard portable c0m­
puter Interface.



INTRAC 2000 System Modular Remote Terminal Unit

Easy Installation and Service-Each ~R~U m?dule can be
easily removed via two screws and two qUick-disconnect ter­
minal" plugs.

Allows easy addition or replacement of Input or output
modules reducing eqUipment downtime and service costs. •
----_.
Ch.nnel Monitoring-The MRTU monitors the radio channel
before transmitting.

Reduces the possibility of missed alarms due to units
"talking over" each other on the radio channel.

STANDARD
F.ature'Advantage

High Reliability/Maximum Featu..../Compact o.slgn-The
MRTU is a fourth generation remote terminal unit that uses to­
day's microprocessor, EEPROM. and surface mount technology
to reduce an INTRAC 2000 MRTU into a single. compact
module that performs all of the listed functions and more.

The MRTU otters a new standard In RTU design that Is sec·
ond to none; combining high reliability, maximum standard
features and compact design.

Dlglt.llnputs-The MRTU can monitor and report the status
of normally open (NO) or normally closed (NC) dry contacts.

Digital Inputs provide for reporting of alarms or status
changes, such as door open or closed, pump on or off or
well level high or low.

Counter Inputs-The MRTU can be configured to report pulse,
run-time. and pulse frequency data.

The counter capability permits flow data and motor run·
time data to be reported to the central.

FJeld Conflguntlon Program-Changes the parameters that
control the operation of the MRTU.

Conflguntlon addttlons and changes are ..slly accomplish­
ed with no dependence on factory or depot personnel.

DIgital Control Outputs-The MRTU can generate momen­
tary (basic module) and momentary or latched (control expan­
sion module) relay contact outputs.

Digital controls provide for relay control of electrical equip­
ment, such as switching motors and heating or cooling
devices on and off.

Backup Power Supply-Each MRTU operates from an AC
power transformer and includes a charger with battery to sup­
ply up to 12 hours of backup should commercial power fail. AC
power status changes are automatically reported to the central
location.

Allows tor system operation durtng commercial powIlr
loss due to electrical natunll dIsu......nd..
vere storms, while k8IIINI" C8fttul opentor appnlHd of
current operating concIIiM.

Optional Expandablllty-The expandable MRTU combines a
modular "building block" construction with an "onboard" data
base, allowing the MRTU's digital input and output capabilities
to be easily expanded.

Allows the MRTU to meet moet monitoring and cantrof
needs (See the MRTU PLUS for analog Input/output needs).
Spare modules can be stocked for expansion or "Instant
repair".

Optional Heavy Duty Housing-The expandable MRTU can
be supplied in a NEMA·4 metal housing suitable for outdoor
mounting. A removable bottom plate allows easy machining
when special holes are required.

The weather resistant housing offers rugged construction
and environmental durability.
--~~----~--

Local Display-The basic MRTU and each status expansion
module includes a built-in LED local status display.

Offers an "on site" dlspl.y of status inputs to aid the
technician In correction of reported problems.

Self.Dlagnostlc Capability-Each MRTU is equipped with ~

pushbutton activated self-test program that SIgnals the condI­
tion of the unit on the LED local dIsplay.

Reduces equipment downtime and service costs by identI­
fying the module or cable that needs repair or replacement.

Secure Slgnalllng-INTRAC 2000 messages are tra~smitted

using a signalling format specifically designed for radIO ?pera­
tion. Each message contains a high level of error checking and
information redundancy.

Enaures accurate and reliable opentlon with no fa'"
ala...... or erroneous controls even during high nolle
conditions.

ContentIon or Polling-Status input changes are transmitted
"as soon as they happen" at the MRTU (Contention) and/or in
response to interrogation from the central unit (Polling).

Contention reporting provides fast update of .1 or
changes In a monitored analog value. Polling the
timely update of the central unit's data base .nd detection
of remote unit failures.

Remote to Remote Operatlon-MRTU's can "converse" with
each other directly. as well as through a central unit.

A small MRTU·to·MRTU system can operate without .....
tral unit, thus HYIng the Initial coet of • centnl unit. WhIn
.ddltlonsl system growth requl.... It, a centnl can then be

added. •



Wet Wei, Level
Pump Status
and Control

I , \ ,

Lighting Control

Building Entry
Protection

Fire House Alerting
and Protection

Door Control

....
Sewage

Distribution

Fresh Water
Distribution

High/Low
Float

•
The MRTU Is a high quality remote terminal unit capable of handling many alarm and control requirements.
Simply consult the chart below to find your application and the associated sensor types.

•

Fresh Water Supply
Well/Tank Level
Reservoir Level
Water Presssure
Pump Control
Pump Status
Pump Run Time
Bldg Entry Alarm

Sewage Treatment
Wet Well Level
Dry Well Level
Pump Control
Pump Status
Pump Run Time
Bldg Entry Alarm

Property Protection
Door/Window Alarm
Motion Detector
Sound Detector
Lighting Control
Zone "Trouble"
Temperature
Humidity
AC Power Loss

High/Low Float switch
High/Low Float switch
High/Low contacts
Relay contact
On/Off contact
On/Off contact
Magnetic switch or tape

High/Low Float switch
High/Low Float switch
Relay contact
On/Off contact
On/Off contact
Magnetic switch or tape

Magnetic switch or tape
Infrared or microwave sensor contact
Relay contact
Relay contact
Relay contact
High/Low contacts
High/Low contacts
Relay contact

Petroleum/Chemical
Well/Tank Level
Pump Control
Pump Status
Pump Run Time
Pressure
Leakage
Bldg Entry Alarm

Fire Station Dispatch
Alert Horn Control
PA Control
Lighting Control
Door Control
Bldg Entry Alarm

Agriculture
Vineyard Frost Warning
Orchard Frost Warning
Confinement Bldg Temp.
Freezer Temperature
Bldg Entry Alarm

High/Low Float switch
Relay contact
On/Off contact
On/Off contact
High/Low contacts
Sensor contact
Magnetic switch or tape

Relay contact
Relay contact
Relay contact
Relay contact
Magnetic switch or tape

Low temperature contact
Low Temperature contact
High/Low temperature contact
High/low temperature contact
Magnetic switch or tape
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INTRAC 2000 System Modular Remote Terminal Unit

Performance Specifications
Frequency

Minimum RF Receiver Receiver Stability
Frequency Power sensitivity selectivity -301 + 80°C

(MHz) Model Output (20 dBQ) @ 25 kHz (+ 25°C Ref.)
136-174 F6053 5W 0.35 )LV 80 dB T= ±0.OOO5%

R= ±0.001%

403-430 F6014 1W 0.5 )LV 70 dB T= ±0.0005%
440-470 R= ±0.0007%

PrImary Power: 115/230 Vac 50/60 Hz (12 Vdc optional)

Battery Backup: Avg. 12 hrs (450 mAhr) @ + 25°C. one 2-second transmission per hr

AddrHS Capacity: Up to 512 per system selected from 2048 available INTRAC addresses

Data Rate: 600 Baud using FSK tones of 900/1500 Hz

Word Length: Approximately 80 milliseconds

Transmit Airtime: Typically 0.5 seconds (2.0 seconds maximum per remote)

Code securtty: Concatenated code including Bose Chaudhuri. parity, bit count and sync check

Status Inputs: Basic: 8 or 6. Expanded: up to 40 Maximum (dry contact. < 3Kohm = closed. >40Kohm = open)

Control Relays: Basic: 1 or 2 (momentary). Expanded: Up to 18 Maximum (momentary or latching. rating .6A @ 120 Vac)

Transient Protect: 2.5 kV per ANSI C37.90-1978 standard. non-destructive

Transmit AepNts: Up to 16 with a variable 10-80 seconds repeat interval

Acknowledge Mode: Stops transmission repeats after acknowledgment from Central

Periodic Tx Timer: Gapable of initiating a transmission at rates from 6 minutes to 24 hours

Operating Temperature: - 30°C to +60 °C. up to 90% relative humidity, non·condensing

Housing Type and Size: Mounting
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Product Overview

The MOSCAD Remote Terminal Unit (RTU) provides a data collection unit with the intelligence required to operate in
sophisticated Supervisory Control And Data Acquisition (SCADA) data systems. With MOSCAD. local processes can be
thoroughly supervised; control decisions, utilizing data from both local and remote sources, can be made; informational
messages to supervisory centrals or to other remote units can occur. MOSCAD utilizes reliable Motorola FM two-way radio as
the message transmission medium to completely eliminate dependence on leased wireline networks.

MOSCAD can automatically make the control decisions required to manage the local process-no instructions or intervention
by external supervisory equipment is required. These contrOl, and other, actions are defined within MOSCAD in an advanced
ladder-language format; the SCADA Application Development software program is available to assist in this effort. MOSCAD
uses the MDLC communications protocol, which was specifically designed to transmit large amounts of data via FM two-way
radio, when communications with supervisory or other remote units is required.



MOSCAD, Motorola SCADA, Remote Terminal Unit----------------...FeaturelBenefits

L0C81 Intelllgence-MOSCAD is a microprocessor based
RTU with large memory capacity that can locally make control
decisions based on status conditions and values from local
and remote sources.
L0C81 Intelligence permits control decisions without the
need for re.l·tlme mess.ges from other supervisory
centers; MOSCAD c.n oper.te in sophisticated control
systems.

Ladder Loglc-MOSCAD uses an advanced symbolic /adder­
logic application language to develop the data base conditions.
values, and RTU profile that must exist for each control action,
message transmission, etc. to occur.
Powerful applications may e.slly be defined using In­
dustry .ccepted I.dder logic. The t.sk Is made easier by
using the SCADA Appllc.tlon Development softw.re .nd
.n IBM PC computer.

MDLC-MOSCAD uses the MDLC communication protocol for
all data signalling.
Speclflc.lly developed for two-w.y r.dlo use but com·
ptetely .ppllcable to wlrellne, mlcrow.ve, .nd fiber optic
medl., MDLC permits I.rge volumes of d.t. to be quickly
transferred between termln.ls using p.cket tr.nsmisslon
techniques.

Uplo.d/Download-MOSCAD, via the MDLC data transfer
capability, uploads the data collected and calculated by the
application program to a central site and receives downloaded
changes in the application program and in the parameters that
control how the application operates.

The process being supervised need not be ltatlc; opera·
tlon.1 v.rI.bles .nd limits, .nd the procea definition
Itself, can be ealily changed .nd transmitted to the RTU.
Site visits by m.lntenance personnel are not required.

Dlagnostlcs-MOSCAD incorporates self-diagnostic software
routines to help maintenance personnel identify and correct
operational problems. The ladder-logic application itself can
log operational problems and transmit that data to a super­
visory terminal using MDLC.

self diagnostics and error raportlng e-pabllltl.., plus
10C81 LEOs, permit maintenance penonnel to repair
m.lfunctlons In the shortMt possible time.

Communlcatlons-MOSCAD permits communications to oc­
cur RTU-to-central and RTU-to-RTU. Communications mayoc­
cur between individual units or may be "broadcast" to several
units simultaneously.

Communications between .ny or all units In the system
may occur.

Modular-The core capabilities of MOSCAD are present in
the CPU module. Other modules provide digital and analog
input and output capabilities. Each module provides LED in­
dicators that monitor the operations of the modUle.
Modular construction permits configuring each RTU to
meet the precise requirements of e.ch appllc.tlon, .nd
pennlts future expansion as the .ppllcatlon expand••
M.'nten.nce personnel need only to replace modules to
restore proper operations.

CPU Module-The CPU module contains the microprocessor
and associated RAM/ROM to control the connected I/O
modules, the radio, and the communication ports.
All core functions, Including system, .ppllc.tlon, .nd
communication software, .re cont.,ned in this module.

110 Modules-Digital and analog input, digital and analog out­
put, and combination input/output modules are available for
those on-site inputs and outputs.
The digital Input module Includes hlgh·speed counter
capability. The rel.ys on the digital output module provide
either momentary or I.tch operation.

RS232IRS485 Ports-Connectors on the CPU module permit •
the connection of a terminal for application programming, a
second terminal or printer for local operator I/O, and the radio.j
Multiple connectors, multiple communication protocols,
and vart.bIe data speeds allow pr.ctlc.lly all external
Data Terminal Equipment (DTE) to be connected to the
CPU module.

Dual Power Supply-MOSCAD is available with dual power
supplies: a battery capable of fully powering the RTU, and an
ac operated power supply that also recharges the battery.
Dual power sources Insure continuing operation during ac
power failures.

B.tt.-y---......

PowerSuppi

CPU Modulel--~

1/0 Modules--'!-



·~----------------

Plug-In 110 module
showing LEOs and user

connector

•

The CPU Module
controls all
operations

Rack-mount with space
for 15 110 modules

Power ----4_
Supply ....----

CPU .....

-



MOSCAD, Motorola SCADA, Remote Terminal Unit

Specifications
I Oeneflll Physical: NEMA-4 steel enclosure (1-6 modules): 197" x 19.7" x 8.3"

I
i

Rack mount (1-8 modules); 19" x 10.5"
Power Supply: Dual: provides 13.8 Vdc @ 7A from 1201240 Vac 50160 Hz: 13.8 Vdc 5 A·h battery

'~Envlronmenbll: -30 to +60 QC: 96% RH @ +50 QC
I
I

i expansion: Maximum 248 modules in racks of 16 (additional power supplies required)
,

I CPU Module Processor: 68302 (16/32 bit); CMOS: 16.6 MHz clock "

Memory: 256k (2 Mybte t) EPROM, 64k (256k t) RAM, 128k (512k t) FLASH (t special order only; 2.5 Mbyte max.)

I
Ports: '1-RS232 at up to 9600 baud

"~

'2-RS232 at up to 9600 baud
'3-Radio: 600-4800 baud, direct·FM, half/full duplex, synchronous, MOLC communication protocol

Pushbuttona: LED onloffltesl: alarm acknowledge
Power: Provides 5 Vdc @ 2 A 10 expansion modules; Consumes 120 ma @ 12 Vdc

DI Module Inputa: 16 digital inputs (500 Hz) plus 2 counter inputs (10 kHz rate: 50 J.lsec min pulse width); up to 14 gao wire
Filtering: 1-32 msec in hardware, longer by application program
IlOlatlon: 2.5 kV: Oplo·isolation: on·board dcldc converter

Protection: Per IEEE SWC 472/585 (6ODV discharge)
Power: Consumes 5 Vdc @ 15 ma, 12 Vdc @ 15-60 ma

DO Module Relays: Type 1: 16 momentary or magnetic·latch; Type 2: 8 momentary or magnetic·latch
Conflguflltlon: Type 1: 12 Form A, 4 Form C; Type 2: 8 Form C

Conblct Rating: 60VA rating, not to exceed 250V or 2A; up to 14 gao wire
Isolation: 1 kV between contacls, 1.5 kV contacHa-coil

Protection: Per IEEE SWC 4721585 (6ODV discharge)
Power: Consumes 12 Vdc @ 15-300 ma

AI Module Inputs: Eight: 4 - 20 ma into 250 {); ± 1 ma into 4 k {) ; ± 1V or ± 5V into 10k {) ; up to 14 gao wire
Accuracy: 13 bit; ± 0.05% FS plus 30 ppml QC

Conversion: 2 msec per input
IsolaUon: 2.5 kV (optical) input·ta-ground, 200 V peak between inputs

Protection: Per IEEE SWC 472
Power: Consumes 5 Vdc @ 20 ma, 12 Vdc @ 15-60 ma

AO Module Outputs: Four: 4 - 20 ma into 250 {) load from internal power source, into 750 D from external 24 Vdc power source; ';,~

0-5 V into 1k {) minimum load. Up to 14 gao wire. 2.5 kV optical isolation provided. .~
Accuracy: 12 bit; ± 0.1 % FS plus 30 ppm/ QC

Mixed 110 Module .~

Inputa: 8 digital inputs (may be used as counters)-see 01 Module for performance specs. .'2 analog inputs; 4 - 20 ma only; 2500' input impedance: 10 bit, ± 0.5% FS plus 30 ppm/oC
Outputs: 4 momentary or magnetic-latch: 2 Form A, 2 Form C-see DO Module for performance specs

Ladder Logic
Process..: 1 - 8 running simultaneously
Elements: 12,000 with 128k FLASH memory (50,000 with 512k FLASH memory)

Element Types: Inputs Outputs
.~Logic (N.O., N.C., value) Relay (open, close)

Comparator (=, =/; , >, <) Timer (delay on, delay off, retentive) .~Counters (up, down) Binary - BCD conversion
Arithmetic ( +, -, x, -;-) Variable - variable conversion
Boolean (AND, OR, XOR) Text
Index Jump

GaU- Return
Scan
Shift (logic & arithmetic; left. right)

FCC Information
F~R•• .....Number R8CIIo Type Power Out ..........11 EmlHIon ............. ,.".MIIII......

136-174 MHz Feli)73 MAXTRAC 20 watt 90 15KOF2D, 16KOF1D. 16KOF3E ABZ9ClCT3733

I403-430, 450-470 MHz "74 MAXTRAC 20 watt 90 15KOF2D, 16KOF1D. 16KOF3E ABZ9CICT4ElO1

806-869 MHz Trunked .,..
MAXTRAC 15 watt 15,90 15KOF2D. 16KOF1D, 16KOF3E ABZ9CICT5653

928-960 MHz (12.5 kHz) F6958 DARCOM 9000 5 watt 94 12K5F2D. 12K5F3E, 12K5F9W ABZ9CICC8612
<l

192-960 MHz (25 kHz) F6956 DARCOM 9000 5 watt 94 16KOF2D, 16KOF3E, 16KOF9W A8Z9QCC6608 ",.
~~.

External radio (FSK) F6909 External Note 1 Note 1 Note 1 Nole 1

External modem F6900 None None N/A N/A N/A

Note 1: Determined by External Radio MOdel

® AfO'rOAO&.A W ~

~
8uppor11enloM
Wherever Motorola sells, our product is

--~
t 30t E. ~quin Roell, SCIlaumtlurg, Illinois 60196 -- .1backed by service. In the U.S.. we have Tetephone free 1.-»247-23ol6 .._-

900 authorized or company-owned centers. In Canada: 4000 VIctoria Patk Avenult "'I~-

In addition, our products are serviced North York, OnIario M2H3P4 TaIephone: (416) ~t441
throughout the world by a wide network of Specifications SUOjeCl to cttange without notice.company or authorized independent
distributor service organizations. e. Motorola. MaxTrac ancI 08tcom 9000 are tradamarlcs of

Motorola Inc.•e 1991 by MotorOla Inc.• Printed in U.S.A. (9206)
Merit • PrOduced by Customer Communications. 36 USC 380

Motorola is an EQUal Employment Opportunity/Affirmative Action Employer
R3·11·78



TAB B



APPENDIXB

COVERAGE AREAS WITH REDUCED POWER

In these maps, Motorola has compared the talk-in and talk­

out coverage achieved with a single high powered base station to

the coverage achieved with a single station conforming to the

proposed rule changes. Specifically, Attachment 1 shows the

talk-out coverage area of a 304.3 Watt/54.B3 dBm ERP base station

at 1147.6' HAAT. Talk-in coverage for 100 Watt mobile units with

2 dB gain antennas is detailed on Attachment 2, and is virtually

identical to the talk-out coverage. Attachment 3, however, shows

talk-out coverage for a base station conforming with the rule

changes proposed in the Notice (i.e., 5 Watts/37.0 dBm) at the

same HAAT. This attachment shows a reduction of 67 percent in

talk-out coverage area. The remaining Attachments, numbered 4

through 7, show the equivalent facilities that would be necessary

to

tohmeier,j
15.8464 0 0 12.8 195798193327.84 Tm
(to)

tolk- out

toverage totailed

to

totachmentto1,j
13.883100 0 12.8 53428521 327.84 Tm
(towhi)Tj
14.20043 0 12.8 99.076 399.99 Tm
(toveorming)Tj
14.8799 0 0 12.8 173.858  Tc9.99 Tm
(to)Tj
15.84622  0 12.8 36205119 479.99 Tm
(to)



Freq
A/Ht
HAAT

461. 0 Mhz
1000.0 Ft.
114 7.6 Ft.

92-235 UBI'
CERN TOWER

Lat
Long
Elev

32 31 52.0
96 56 57.0
794.0 Ft.

Reliability ,____�i�i� >

o
MOTOROLA, INC.

0.0 5.0 10.0 15.0 20.0 25.0 30

90

Calculated values are derived
using average loss values for
surroundings. Some low lying,
heavily wooded or urban areas
may result in lower values
than those indicated

Unit On Street
304.3ti(54.8dBm)
0.0·
360.0·
O.50pv(-113.0dBm)
5.0 Ft.

Field
Base ERP
Base Ant Az:
H BeamWidth:
FU ERS
FU Ant Ht
FU Ant Type:

MILES PER INCH
1512246542
caeg06
05/12/1993
14:19:23

SCALE : 15.00
Job #
Engineer
Date
Time



Freq
A/Bt
BAAT

466.0 Mhz
1000.0 Ft.
1147.6 Ft.

92-235 uar
CERN TOWER

Lat
Long
Elev

32 31 52.0
96 56 57.0
794.0 Ft.

Reliability %-------->o
MOTOROLA, INC.

0.0 5.0 10.0 15.0 20.0 25.0 30 Calculated values are derived
using average loss values for
surroundings. Some low lying,
heavily wooded or urban areas
may result in lower values
than those indicated

90
To Ba.. S~udy

Unit On Street
0.29pv(-117.8dBm)
0.0·
360.0·
100.6W(50.0dBm)
5.0 Ft.

Mobil.
Field

Base ERS
Base Ant Az:
B BeamWidth:
FU ERP
FU Ant Bt
FU Ant Type:

MILES PER INCH
842668046
caeg06
05/12/1993
14:30:19

SCALE : 15.00
Job :#
Engineer
Date
Time



Freq
A/Ht
HAAT

461. 0 Mhz
1000.0 Ft.
114 7.6 Ft.

92-235 USF
CERN TOWER

Lat
Long
Elev

32 31 52.0
96 56 57.0
794.0 Ft.

90

Calculated values are derived
using average 108s values for
surroundings. Same low lying,
heavily wooded or urban areas
may result in lower values
than those indicated

Unit On Street
5. OW(37. OdBm)
0.0·
360.0·
0.50pv(-113.0dBm)
5.0 Ft.

Field
Base ERP
Base Ant Az:
H BeamWidth:
FU ERS
FU Ant Ht
FU Ant Type:

-->
MOTOROLA, INC.

0.0 5.0 10.0 15.0 20.0 25.0 30

••••••••Rlliellil.i.aD.ility ,

o

-'--'-' ....- "'---~-""----_. __ .'-'~--~'

SCALE : 15.00 MILES PER INCH
Job # 1041179663
Engineer caeg06
Date 05/12/1993
Time 15:47:14



Freq
A/Bt
BAAT

461.0 Mhz
500.0 Ft.
552.5 Ft.

92-235 UHF
KPLX TWR

Lat
Long
Elev

32 40 31.0
97 12 23.0
672.6 Ft.

Reliabiliti••' •••••• >

o 90

Calculated values are derived
using average loss values for
surroundings. Some low lying,
heavily wooded or urban areas
may result in lower values
than those indicated

Unit On Street
30.0fi(44.8dBm)
0.0 0

360.0 0

0.SOpv(-113.0dBm)
5.0 Ft.

Field
Base ERP
Base Ant Az:
B BeaJDWidth:
FU ERS
FU Ant Bt
FU Ant Ty};)e:

: 15.00 MILES PER INCB
1041044496
caeg06
05/12/1993
16:24:29

MOTOROLA, INC.
0.0 5.0 10.0 15.0 20.0 25.0 30

SCALE
Job II
Engineer
Date
Time



ATTA:~\-'I"lE\J- -

Freq
A/Ht
HAAT

461.0 Mhz
610.0 Ft.
557.5 Ft.

92-235 UHF
INTERFIRST

Lat
Long
Elev

32 46 58.0
96 47 53.0
452.8 Ft.

Reliability ,--------->o
MOTOROLA, INC.

0.0 5.0 10.0 is.o 20.0 25.0 30

90

Calculated values are derived
using average loss values for
surroundings. Some low lying,
heavily wooded or urban areas
may result in lower values
than those indicated

Unit On Street
30.0Pi(44.8dBm)
0.0·
360.0·
0.SOpv(-113.0dBm)
5.0 Ft.

Field
Base ERP
Base Ant Az:
H BeamWidth:
FU ERS
FU Ant Ht
FU Ant Type:

MILES PER INCH
1563099402
caeg06
05/13/1993
10:07:30

SCALE : 15.00
Job II
Engineer
Date
Time



Freq
A/Bt
BAAT

461. 0 Mhz
500.0 Ft.
486.9 Ft.

92-235 UHF
GRANDVIEW

Lat
Long
Elev

32 18 0.0
97 13 35.0
705.4 Ft.

••••••R.e.l.iab.i.11.·tr••'••••• >

o
MOTOROLA, INC.

0.0 5.0 10.0 15.0 20.0 25.0 30

MILES PER INCH
724440329
caeg06
0511311993
9:28:28

90

Calculated values are derived
using average loss values for
surroundings. Some low lying,
heavily wooded or urban areas
may result in lower values
than those indicated

Unit On Street
30.0"(44. 8dBm)
0.0·
360.0·
0.SOpv(-113.0dBm)
5.0 Ft.

Field
Base ERP
Base Ant Az:
H BeamNidth:
FU ERS
FU Ant Ht
FU Ant Type:

_ - - _-_ _-_.~-----

SCALE : 15.00
Job :#
Engineer
Date
Time



Freq
A/Bt
BAAT

461.0 Mhz
500.0 Ft.
568.9 Ft.

92-235 UHF
SONOMA

Lat
Long
Elev

32 20 40.0
96 37 0.0
498.7 Ft.

Reliability ,-------->o
MOTOROLA, INC.

0.0 5.0 10.0 15.0 20.0 25.0 30

90

Calculated values are derived
using average loss values for
surroundings. Some low lying,
heavily wooded or urban areas
may result in lower values
than those indicated

Unit On Street
30.0W(44.8dBm)
0.0·
360.0·
0.50pv(-113.0dBm)
5.0 Ft.

Field
Base ERP
Base Ant Az:
a BeamWidth:
FU ERS
FU Ant Bt
FU Ant Type:

MILES PER INCa
940323848
caeg06
05/13/1993
9:10:39

SCALE : 15.00
Job #
Engineer
Date
Time



TAB C



APPENDIXC

EMISSIONS MASKS

A. 12.5 kHz Mask

This 12.5 kHz mask is intended for reduced deviation analog
(i.e., 2.5 kHz peak deviation) and advanced digital FDMA
modulation using QPSK-c modulations:

1. On any frequency removed from the center of the
authorized bandwidth by a displacement frequency of 0
to 2.5 kHz: 0 dB attenuation;

2. On any frequency removed from the center of the
authorized bandwidth by a displacement frequency
greater than 2.5 kHz but less than or equal to 12.5
kHz: 7(f-2.5) dB attenuation;

3. On any frequency removed from the center of the
authorized bandwidth by a displacement frequency
greater than 12.5 kHz: 50 + 10log (P) dB, or 70 dB,
whichever is the lesser attenuation

The performance of the mask should be measured using a
spectrum analyzer with the following settings:

• Resolution Bandwidth = 300 Hz.

• Video Bandwidth ~ 3000 Hz

• Span = 50 kHz for 12.5 kHz channels

• For noise-like or digital signals, peak hold should be
utilized with at least 10 sweeps.

• A sweep speed which allows the analyzer to remain
calibrated should be used.

with the center frequency of the analyzer set to the
assigned transmitter frequency, the transmitter should be keyed
with an unmodulated carrier, and the level adjusted to the full
scale reference line. This is the 0 dB reference for the
measurement. For analog modulation, the transmitter should be
modulated with a 2.5 kHz overdriven tone with the level set 16 dB
higher than that required to achieve 1. 25 kHz deviati.on. For

- Cl -


